ZBEPROVED FOR RELEASE: Tuesday, August 01, cations CIA-RDP86-00513R001238 


eR aniae oa beSeabacs Rants srr Seka! 


Avice 20 Iron ee on | a SOV/6363 
Pee aS oe 2, | Rolling billets to bars ea ee See “430 a 
ee aaa Rolling sheet bars intosheets = 8 130 7 


‘ Che Vie. Effect of: Chemical’ Composition and Simictine of Low- 


ris ok Carbon Electrical Steel on Its Coercive Forge 134 
“1, Basie eharacteristics of ferromagnetics - 134 
Qe Relatidnship of magnetic properties to petunia ie structure 
£ of ferromagnetica. - 136 


oe 3. Effect of structure of low- ~carbon steel on ite coercive force 139 
4, Effect of chemical a eed of low-carbon steel on its 


coercive force ae ear \, 144 

, VIL. Brittleness of. Rimmed Low- Carbon Electrical Steel 149 

1, External signs 149 

2. Nature of the rimmed- teal brittleness _) 150 
3, - Embrittlement induced by ee oven and 


nitrogen i cio tee 155 


“Cara 5/7 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012387 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86- 00513R001238 


ef WreeeZ & BAUNT ein eT SGuPS BS S| SES: 


: eRe PE ISS TE E: SS aeaaie ee staat SALLE SA Ae EBUREES BLESS? paras SESE Sar peer ee 


| Arinco Iron ie ae re > ‘ ‘J ofa, — SOV/6363 


“Ch Vil, " Magnetic Aging of Law Carton Electrical Steel 158 
ah gs Concept of magnetic aging 158 
2, Effect of chemical composition of steel - - 159 
_ 8, Iron nitrides formed in process of low-carbon steel aging 164 
_ 4, Kinetics of the magnetic aging process 165 - 
5. Structural changes in process of aging. , 166 panies 
: 6. Aging: after annealing and niger from 700°C" 168 
7, Effect of heat treatment - oe BAL, 169 * 
-| 8.° Effect of aluminum additions ~~ a? eae a Ag 
iM. Nonaging low-carbon electrical steel with coercive force 
under 0,8 oersted * 173 


pda Peebee of low- Carbon Electrical Steel 176 


‘Ll. Heat treatment of rimmed steel +). 7 (196 
2, Heat treatment of killed steel gua regia - 180 
. .. 3. High-temperature annealing 9 9 182 

4 on 


24,  Aunenliie 3 in a hydrogen: a rca een ig aa 184 


“Cara 6/7 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012387 


"APPROVED FOR RELEASE: Tuesday, August 01, puttbe CIA-RDP86-00513R001238 


a ye se er a menor se 


Armeo Iron SOV/636 
3 
_ Ch, x Prospects for Further Deve 


> Low-Carbon Becton) Ste 
= 


lopment of the Production of 
el and Improvement of Its 


oe ee Sa Bibliography | 


i - AVAILABLE: ‘Loprany of Congress: ie a : a ; : 


smut 


sree 
jet 


| suBmEcr: “Meigs and id Metallurgy 


See e 
f 


> Card '7/7 oo - a a ere ow ect ethes 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012387 


"APPROVED FOR RELEASE: Tu 


oe 3 
Seat Ga wire MES rin) Ee sete SAT oF 


esday, August 01, 2000 


sae vores ‘h 
ARSE 


Sean SY a 


CIA-RDP86-00513R001238 


od SELB ope th eit eae eee 


7 


3487? 
§/129/62/000/005/003/011 
£073/E535 


12041 
AUTHORS i Zhetvin, N.P.; Candidate of Technical Sciences, 


Tunkov, V-Pe, Engineer and Paisov, A.1-,: Engineer 


TITLE: - Non-ageing low-carbon electrical steel 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metailov, 
no.5, 1962, 21-22 


TEXT: The best method of preventing magnetic ageing is to 

combine nitrogen into stable aluminium nitrides. Introduction 

into. the ladle of large quantities of aluminium causes intensive 
contamination of the steel by nonmetallic inclusions. Therefore, 
silicon was used in quantities corresponding to 0.3-0.5% in the 
finished steel. To reduce the purn-off of silicon, hoo to 600 ¢g va 
of aluminium per ton of liquid steel was first introduced into fi 
the furnace. Subsequent addition into the ladle of hoo to 600 ¢& 

of aluminium per ton of liquid steel (instead of 1500 g/ton added 

for the usual killed steel) ensures stability against magnetic 
ageing. Steel of four experimental open-hearth heats were used, 

the composition of which was: 0.025-0.030% C, 0.11-0.19% Mn, 
0.30-0.50% Si, 0.017-0.025% S, 0.010% P, 0.11-0.18% Ni, 
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AUTHORS : Paisov, A-l.-, Kolpashnikov, A.I., Ptang Ya-Chen' 
TITLE: Structure and properties of SAP (sintered aluminium 
; powder) yor 98 
' PERIODICAL: Tsvetnyye Gitetie teste; 1962; 71-75 | 
“TEXT: The aim of the present work was to establish the ; : 
connection between structure and properties. SAP of three types xt 


. was investigated: Al + 7.5% Alg03, AI + 10% Al203 and 

"AL + 8.5% A1205 + 0.3% Zr. Samples were hot-pressed and also 
cold-rolled with various degrees of reduction. The structure 

' was examined by an electron microscope, using carbon replicas of 

; polished and electrolytically etched microsections. Mechanical 

i tests were carried out at room temperature and at 500°C. It was 
shown that, after hot pressing, the oxide phase was present as 
individual irregular and regular particles and not as films round 
the Al powder. The particles were not uniformly dispersed but 
existed in chains. An increase in oxide content resulted ina 
larger ‘number of particles put not in an increase in coarseness; 
this indicates that the higher oxide content is due to a finer 

imitial powder rather than a thicker initial oxide film. 
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Structure and, properties, .«- E021/E435 


The SAP containing 10% Aig03 (batch 2) had better mechanical 
properties than that containing 7.5% A1l203 (batch 1) which, in . 
turn, had better properties than the SAP containing 8,5% Alg03 and 
0.3% Zr (batch 3). 


Ae Results: 
Batch U.T.S. Elongation Hardness ; ‘ 
: kg /mn2 % (Brinell) X 
, 
: L 27-2. 11.5 79 
2 33.1 é 84 
3 23.1 13.0 «64 


| 


This was true both at room and higher temperatures. The low 
properties of the SAP containing 8.5% oxide are attributed to the 
nonhomogeneous structure of the specimens, Cold-rolling 

: resulted lin increased strength because of the cold work in the 
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xperiments were performed: free drop forging, hot stamping in open 
closed dies, high-temperature stamping. The free drop forging of |- 


‘| specimens (pneumatic drop hammer with falling weight of 75 kg, hammer block heated 
to 130-150°C, SAP specimens, 20x20x60 mm, heated to 470-500°C) resulted in. their ear- 
ly failure, apparently due to the unfavorable stressed state accompanying this forging 


~|technique. Hot stamping in open and closed dies also resulted in early cracking and 
failure owing to the low plasticity of SAP. However, the experimental hot stamping of- 
\Al-clad specimens in open dies produced much more encouraging results, since the 


~\cladding of SAP contributes to the healing of all sorts of surface microdefects which 
jrepresent stress concentrators. Hot stamping in closed dies requires the prior vacuum 
_ |degassing of SAP (particularly of SAP-2 and SAP-3, with their lower plasticity com- 
pace pared with SAP-1: the optimal hot-stamping temperature for SAP~2 and SAP-3 should be 
mm 6° jat least 600°C). High-temperature stamping (at 750°C) in a 200-ton vertical hydraulic 
 |press can be used to obtain intricately shaped forgings but it has the disadvantage of 
“lresulting: in gome nonuniformity ‘of the distribution of oxide in individual sectors of 
jthe forging and hence the forgings thus produced can be used only for minor purposes. 


. Orig. art. has: “10 figures, 1 table. ‘ 
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“ORG: -Moacow Aviation | Technology Institute: (Moskovakiy. aviatsionnyy tekhnologicheskiy a 
institut) SS : | . 
TITLE: | Transformations. occurring in aluminum powder;during its heating 

= - 55, yf WS 
SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 62, 1965. 
Obrabotka davleniyem legkikh splavov (Pressure working of light alloys), 30-37 


TOPIC TAGS: aluminum powder, powder: metal production, heating, aluminum oxide, phase 
composition, metal heat treatment 


ABSTRACT: The investigation of the changes in the amount and composition of the oxide 
phase in heated Al powder is of great interest to the heating of this powder or to its 
.| briquetting in heated state, as well as to the heating of cold-pressed briquets to 

‘| temperatures of 600°C and higher, performed for the purposes of degassing and sinter- 
ing. The authors performed this investigation on the basis of a method proposed by 

L. _U. Kotiyeva, since the conventional method of determining Al,0, in Al powder and 

in sintered Al powder (SAP) according to the difference between the weight of sample 
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.and the amount of Al metal fails to take into account the possible changes in the 

4 Composition of the oxide phase due to the hydration of Alj03 and the decomposition 
fof hydrated crystals, Kotiyeva's method is based on determining the content of Al 
‘| metal by the customary gas-volumetric method and then titrating the solution with ; seo 2 8 
“| H)80, in order to determine the total amount of Al in the suapenaion. the diffarence ee 

| between the total. amount of Al and Al metal reveals the amount of Al b 

| compounds. The amount of Al,0, is then determined by calculating the bound Al in terms 


-| Of Al,03. On this basis it is established that, given the current conditions of the 
i produétion and storage of Al powder, its oxide phase is represented by A1,0 * 3H, 0. 
re In the SAP obtained by sintering and pressworking at 450°-500°C the oxide phase is re- 
| presented by monohydrate of Alz03 (A1,03*H 90). If the Powder or SAP is heated above 
550°C, its oxide phase does not contain chemically bound hydrated-crystal moisture 
| @vrA1905). The formation tantamount to the complete degas- 
ae nd can absorb moisture chemically 
ities of moisture in the residue, 
te of 50°C/hr reszits in the 
£ the change in the composition 
ating, the increase in its gravi- 
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TITLE: ‘The effect of the rate of rolling from the homogenizing temperature on the 
structure and properties of KHNTTTYUR (EI43TB) alloy - 


SOURCE: Moscow. Avietsionnyy tekhnologicheskly institut. Trudy, NOo+ 66, 1966, 
Struktura i svoystva aviatsionnykh staley i splavov (structure and properties of 
aircraft steels and alloys), 21-32 


TOPIC: TAGS: nickel chromium aluminum alloy, titanium containing alloys boron con-._. 
taining alloys alloy homogenization, cooling rate effect, alloy structure s alloy : 
property/KANTTTYUR alloy 


ABSTRACT: The structure and properties of KANT TTYUR(EI4337C) nickel-base alloy, 
homoenized at 10800 for 8 hr, cooled at different rates (in water, oil, air or in 
furnace) and then aged at 750C for 16 hr, have: been investigated. Tests at room 
temp2rature showed that. specimens cooled at a rate of 500 °/min (oil quenched) had 
the highest strength and quctility: tensile strength 96.0. kg/mm*, yield atrength | 
69.8 kg/mm’, elongation © jon of area 22+5%. “The notch toughness also . 
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ACC NR ap5927713 SOURCE CODE: UR/0129/65/000/011/0041 /0042 1g 


AUTHOR: Polyshova, A» F:j Palgeys LaNes Reyakoveksy, Yur Yes Taxarintaeys Woes. B , 
onc: Moscow Tostitite of Steel and Alloys (Hoskovskiy institut stali i splavov) | 
“TITLE: Causes of the high impact seca bas steels containing rare-earth metals " 
— a SOURCE: "Metal lovedentye 1 eotaichaskaya spelt Gcslie:: no, 11, 1965, Pa 

and bottom half of insert facing p. 41 : 


‘TOPIC TAGS: rare earth metal, steel, metal grain boundary contemination, electron 


se _ microscopy, nonmetallic inclusion / EM-5 electron microscope 


ABSTRACT; As recently Sacabaiobed (A. F. Belyakova et al. MiTOM, 1959, no.9), the 
addition of rare-earth elements (REM) such as ferrocerium’® to 4OKhNMA/Steel results 
in the substitution of the plastic sulfides of, Fe and Hn with relatively nonplastic 
spheroidal. REM iaclusions, i.e. with sulfides”fnd oxysulfides of Ce. It is believed 
that REN decontaminate grain boundaries and that this is one of the reasonsfor their 
favorable effect on the properties ef steel. To verify this, the authors performed 
an electronmicroscopic examination'of the structure and properties of 4OKhNMA steel 
| alloyed with small amounts of REM. Following, impact tests of the specimens, which re- 
“-yealed an increase of ss much as 6,6 kg-m/cm* in impact strength, sections of the 
‘specimens were etched to reveal the grain boundaries and processed into replicas 
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| Which then were examined with the aid of an EM-5 electron microscope (magnification 
10,000 times). The findings were processed by selecting the boundaries separating 
“. |) ferrite grain, since the boundaries between ferrite and pearlite grains represented 
“|. continuous chains of carbides oriented along the boundaries, and calculating the 
number of each of the following types of examined boundaries: completely pure bound- 
aries and the boundaries containing 2-3, 4-7, 8-12, and >12 inclusions (nonmetallic 
- inclusions, intermetallides, carbides) over a 15.p long boundary section, and then 
determining their percentile ratio to the total number of the ferrite boundaries | 
| examined. On this basis it wae established that the erain boundaries!’ ih steel con- 
_ taining REM are actually more contaminated than in REM-free steel, Hence, REM in 
reality do not decontaminate the grain boundaries, It was also found, however, 
that in REM-containing steel most segregations at grain boundaries are spheroidal, 
88 opposed to ‘their rectangle and Square shapes in REM-free steel. The spheroidal se- 
gregations presumably represent the oxides and oxysulfides of REM and apparently are 
one of the reasons for the higher impact strength of REN-conteaining steel. The nature 
.O£. these segregations should be a subject of further investigations. Orig. art. has: 
3 figures. © | ae wae ; 
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AUTHOR: . Belyakova, A--Fe3 Kryakovskiy, Yu. V.; Paisov, I. Vv. ; & i 
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‘| TITLE: Effect of rare-earth metals on the structure end properties of machine 
steel =; Sed 7) : 


"| SOURCE: Metallovedeniye 4 termicheskaya obrabotka metallov, no. 9, 1965, 37-41, 
and insert facing p. 25 and top half of insert facing p.. 40 


TOPIC TAGS: rare earth metal, machine steel, toughness, nonmetallic inclusion, — 
| grain structure, metal hardening . : 


————ee 


| 34KhNIMAR were investigated as a function of the addition of ferrocerium (0.6 and 


cane net cere eet een semen mete ete 


2 kg/ton, respectively) to the ladle. Electrommicroscopic, fractographic, mecha-  {|__ 


3 4 ABSTRACT: The structure and properties of the machine steels 40KhNMA and af 
|. | nical, and other tests of specimens cut out of the ingots revealed that in atecis 
, -lwith reeam.. (rare-earth elements) grain-boundary, {tension is lower than in steels 


| -ithout z.e.m., aad the boundaries are better-defined and leas conteminated by 


{ 
e ae since r.@.m. have a marked affinity with impurities and interact with | 
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: AUTHOR: Kreymerman, G. I. (Engineer); Tomsinskiy, V. S.3 (Engineer); 
I. V. (Engineer) 


| Paisov, SH; 
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| PITLE: Superstrength structural steels’ 


SOURCE: Nauchno-tekhnicheskoye obshchestvo mashinostroitel'noy 
promysklennosti, Sektsiya metallovedeniya i termicheskoy obrabotki. 
Metallovedeniye i termicheskaya obrabotka, no. 4, 1966, 18-22 


| 
| 
{TOPIC TAGS: -superstrength structural steel, silicon containing steel, 
; Steel property / 45KhNM structural steel, 45KhMF structural steel, mf 
| 45KhGS structural steel, 45KhGSNMF structural steel, 45KGS2N3M structural: 


steel, 45KGS2MF structural steel 


ABSTRACT: The effect of siitevn MWe contents of “ap to 2,2% on the | 
structure and properties of alloy steels containing up to 0.8% carbon 
has been investigated. It was found that stecil$trength iucreases 
[steadily with increasing silicon content. For instance, the strength 
; of steel containing 0.2% silicen and 0.6% carbon, hardened and ten- | 
pered at 400C, was 135 kg/mm, wiile that of steel containing 2,2% sili=~__ 
Peon (other conditions being the same) was 195 kg/mm?. The effect of | 
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TITLE; Mechanical properties (a new high strength steels co 
picnsbedehceccichaerasend stad chet oats en ne Te eee 
eee _— —_ { 
SOURCE: Ref zh. Metallurg, abs. 21393 


REF SOURCE: Sb. statey aspirantov i soiskateley. M-vo vyssh. i sredn. spets. obrazo- 
vaniya KazSSR, Metallurgiya i obogashch., vyp- 1, 1965, 181-187 


TOPIC TAGS: high strength steel, metal grain structure / KhGSNTF steel, 45KhGSTF 
steel, 4SKHGNTF1 steel, 4OKhNMA steel, 30Kh2GN2 steel 


TRANSLATION: The carbon content of the steels is 0.35-0.45%. Fine grain structure of 
the steel is attained through deoxidation and ferrotitanium. For grain refinement, 
0.12-0.:32% V was added. The composition of the experimental steels are as follows: 
V37KhGSNIF--0.37% C, 0.76% Si, 1.38% Mn, 1.34% Cr, 1.04% Ni, 0.15% Ti, and 0.27% V; 
¥SKhGSTI'--0 .46% C, 0.86% Si, 1.59% Mn, 1.40% Cr, 1.10% Ni, 1.10% Ti, and 0.12% y; 
35KhGSTI"—~0 . 343 C, 0.79% Si, 1.45 Mn, 1.0% Cr, 0.15% Ni, 0.35% Ti, and 0.32% Vv. Sam- 
les were quenched from 880°C and{tem red at 200-600°C (air cooling). After temper~ 
jing at 200°C 4SKhGNTF1 eteel had a, 180 kg/m? , a, 7.7 kgm/cm?, § 10%, and » 40%. Ag~ 


ter tempering in the 500-600°C range we found a decrease of a, and brittle fractures 
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AUTHOR: Shukyurov, R. I.; Paisov, I. V. 
enuevarnimaizenaninicic. 


ORG: Azerbaydzhan Polytechnical Institute (Azerbaydzhanskiy politekhnicheskiy 
institut); Moscow Institute of Steel and Alloys (Moskovskiy institut stali i splavov) 


.| TITLE: The effect of heat treatment and alloying on the structure and properties of 
“}silicon spring steel 


| SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 9, 1966, 48-51 . 
‘TOPIC TAGS; metal heat treatment, alloy steel, metal recrystallization, steel 
structure, spring steel, silicon steel, metal ausforming | 
ABSTRACT: The authors study the effect of heating temperature in the austenite re- 
gion, degree of deformation and annealing temperature on the structure and properties 
of 5552 steel alloyed with chormium, molybdenum, tungsten and vanadium. The steel was 
melted in a 50 kg induction furnace. The ingots were forged into a band 66 ma wide 
and 6-10 mm thick. The continuous flat specimens were produced after annealing to en- 
sure & 3 mm thickness after deformation with 25, 50 and 75% reduction. The specimens 
were tensile tested on the IMCh-30 machine. The effect of alloying elements on the 
structure and properties of 9982 steel after standard heat treatment, ausforming and 
rapid quenching was studied es a function of heating temperature before rolling at — 
: . | 
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TITLE: High-strength structural steel 4QKhHGSTE 
no. 12, 1966; 17-18 


o-ekonomicheskoy informatsil, 


SOURCE: Byulleten' tekhnik 
heat treatment, 


structural steel, 


high strength steel, low alloy 
wear resistance/40KhGSTF steel 


“TOPIC TAGS: 
ever. mechanical property, steel 

ow-alloy thigh strength structural steel was developed as 4 
wear-resistant modification of standard 30KhGS steel by increasing the carbon content 
from 0.25-0.35% to 0.40-0.45% and py: additional alloying with 0.1-0.15% Ti and 
0.15-).20% V. Quenched from 880C and tempe 

strength of 200kg/mm a yield strength of 180kg/mm? , an elongation of 8 4, 
tion of area of 36% and a notch toughness of 5.0 m-kg/cm. The steel was tested for 

wear resistance in a chain conveyer. The chain rollers W ssmeter and heat~|—— 
treated to 4 hardness of 55RC, and the chain link plates were 
with a hardness of 40-42RC. After 7400-hr operation during which 
were transported, the wear of 4OKhGSTF steel rollers and link plat 
2.2255 respectively, compared with 1.52.9 and 4.0—6.6 for rollers an 


ABSTRACT: A 40KhGSTF 1 


700,000 tons of coal 
es was 0.2—-1-5 and 
d link plates). 
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TOPIC TAGS: steel forging, metal heat treatment, steel, steel. property / 50KhN steel, 


. : . | 
SOURCE: Vestnik mashinostroyeniya, 20. 1, 1967, 59-61 | 
“6QKHN steel, 55kh steel, 60KhG steel | 
| 
| 
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ACC NR: AP7003848 (A "SOURCE CODE: UR/0122/67/000/001/0059/0061 


AUTHORS: .Paisov,.I. V. (Doctor of technical sciences, Professor); Bashnin, Yu. A. (Candi- 
date of techiiiéal. sciences, Docent); Tsurkov, V. Ne (Engineer); Maslova, Yu. N. (Engi- i 
neer); Kats, I. Ya. (Engineer) ; Bocharov, V. Ae; Maksyuta, Z. I. 
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ORG: none 


TITLE: Improving the mechanical properties of large forgings by changing the heat treat- 
ment parameters . 


‘ABSTRACT: Factory tests on 32-ton, 1300-m diameter forgings of ‘6CKLN steel showed that 


the prescribed factory heat treatment for large forgings of 50KhN, G60xhN, 55Kh, and 


60KhG steels gave mechanical properties which were below tha norm (7, n= 50.0 kg/mm“, 


(F, = 80.0 ke/um, 6 = 8.0%, Y= 35.08, a, = 3.0 ken/om” is the norm), The factory 


neat treatment (see Fig. 1) was modified by the authors who replaced the isothermal 
heating at 720C by heating to 950C for 2—3 hours with subsequent cooling to 860C and | 
holding at that temperature for 1 hr/100-m cross'section. Thermocouples were embedded = _ 
in the test forgings at 50 mm, at 1/3 & from the surface, and at the center. It was : 
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. SOURCE: Metallovedeniye i pe laeates ck metallov, nO. 2, 1966, 44-46 


: wa 
-MOPIC TAGS: spring steel, silicon stool; brittleness, elasticity, elastic stress” 

\4 

ABSTRACT: A study was made of the effect of silicon on the resistance of steel to” 
small plastio deformations, and also on the relaxation of stresses in steels with 
‘varying silicon contents. The contents of tested specimens: are. show in ante a we 
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TITLE: High-strength eset eer die-castin ee 
1 
SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 5, 1966, 31-33 


<. re. 
TOPIC TAGS: high pempscee steel, ate, yield stress, pending strength, steel, cyclic 
load, sintering/ 3Kh2V6 steel, 4Kh12N6GOMFB steel, 1Khi2N25ME3YuR steel, KnN77TYuR 
steel 


ABSTRACT: The results of a study of various high-strength steels for die-casting 
molds are given, and the basic requirements for the material are listed. Study of the 
change in the mechanical properties of 3Kh2V8 steel at 600--800C as a function of 
temperature and the duration of cyclic tempering indicated that there is pronounced 
weakening of 3Kh2V8 steel at 750--800C. A material for the most important parts of 
die-casting molds, dies, and punches should have a yield point of not less than 25 | 
ke/mm? at 750--800C, must retain its strength properties with repeated loading and \\ { 
repeated sintering at 750--8000, és must be stable to che col and mechanical wear. i 
+ 


as found to be unsfitable. Steel KhN77TYuR/ s of doubtful value. Steels 


@ 1Kh12N25M03Yur | 
ig. art. has: 2 tables. 
none/ ?ORIG REF: 001/ 


ere psoune to be the better materials, since they aes 
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TITLE: Improving the structure and properties of 1OKh16N25M6 steel by the addition 
of rare-earth metals | A 
I a crater 


SOURCE: Vestnik mashinostroyeniya, no. 7, 1966, 69-71 


QPIC TAGS: steel, austenitic steel, heat resistant steel, chromium eorvutring. 
steel, cerium, cerium eemtetming steel, steel structure, steel property/ 

1OKh16N25M6 steel : f 

AB§TRACT: The effect of cerium on the structure, properties, and the gas- and 
normetallic-inclusion contents of 10Kh16N25M6 heat-resistant steel! has been 

investigated on a laboratory scale. It was found that alloying with up to 0.03% 

cerium has an insignificant effect on steel macrostructure; it slightly increases 

the size of individual columnar crystals and equiaxial grains, and the whole zone pane 
of columnar crystals. s, however, does not adversely effect the steel plasticity. 
Cerium lowers the oxygen!and nonmetallic-inclusion content, prevents the formation 

of a heavy carbide network, and improves the uniformity of carbonitride distribution 
within the austenite grains. It also increases the steel's ductility, reduces its 
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AUTHOR: Gryaznov, A. G., Engineer; Paisov, 1. V«, Doctor of technical sciences, o4 
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ORG: none 4 p 
"" 

TITLE: Effect of rare-earth metals (REM) on the increase in the hot plasticity of 

high-alloy stainless LOKh16N25M6 steel / 


SOURCE: Vestnik mashinostroyentya, no. 11, 1965, 58-60 
austenitic steel, 


| TOPIC TAGS: high alloy steel, plasticity, tensile strength, impact strength, high 


temperature ef fect/10Kh1 6N25M6 ‘steel 


ABSTRACT: ‘The article deals with the effect of REM, added in-the form of fe 

(~0.2% Ce), on the mechanical properties £ 10Kh16N25M6 (0.08-0. 1020, 

0.32-0.44% Si, 0.022% P, 0.009-0.0107% S, 15.52-15.78% Cr, 24.32-26.37% Ni; 

Mo, 0.12% Cu, 0.11-0.12% N) high-alloy austenitic stainless steel in cast an 

state. The specimens were tested for tensile and impact strength in hot state (at 
temperatures of 400-1200°C). For comparison, 8 melt of the same steel but without 

the addition of ferrocerium was also investigated; it still contained, however, some 
residual Ce (0.006%) because the charge included some scrap of steel melted with REM. 
Findings: At temperatures of 400-700°C the ultimate strength Og of the Ce-containing |_ 
cast alloy somewhat increases while plasticity decreases, whereas Jp of Ce-containing 
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Mechanical Properties of Certain High Strength Alloy Steels. 


containing 0.4-0.45% C. 1-3% W, up to 1.1% Si, up to 2.5% li 
and up to 1.3% Mn; additionally, one of the steels contained 
0.14% Ti, The compositions of the ten tested steels are 
given in the table, p.3. The steels were smelted in an 
induction furnace with a basic lining. 10 kg ingots were 
forged into 14 mn dia. rods 5 after forging they were slowly 
cooled and tempered at 680 C, After the primary mechanical 
working; the specimens were hardened from 900°C in oil and 
then tempered at various temperatures between 200 and 600°C 
for two hours and cooled in air. Tensile tests were made at 
room and at elevated temperatures by means of a 5 ton test 
machine; impact tests were made on a Chapry test machine with 
specimens notched according to Mesnager, The mechanical 
properties (average values of 2 to 3 specimens) are graphed 
in Figs. 2 to 7. As a result of the tests two st els are 
recommended for the temperature range +20 to -30°C, the 
respective strength values of which are: Limjt of elasticity, 
Oy = 205 kg/mm, yield point, 0, = 171 kg/mm°, 


impact strength, a, = 6 kem/om® and oy = 225 kg/mm? , 


2 
o. = 191 kg/mm a, = 4 kgm/cm. 
cara 2/3 § oe 
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